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  ﭼﮐﯾده 
اﯾﺟﺎد ﺷده ﺑﻪ دﻟﯾـل ﺿـﺮﺑﻪ از دو روﯾـداد ﻋﺻـﺑﯽ ﺷـﺎﻣل  (ICS) آﺳﯾب ﻧﺧﺎﻋﯽ ﻣﻘدﻣﻪ و اھداف:
( ﻧﺷـﺎن دھﻧـده وﻗـوع PSHھﺎی ﺷـوک ﺣﺮارﺗـﯽ )ﭘﺮوﺗﺋﯾن ﮔﺮدد. ﻓﻌﺎل ﺷدنﺛﺎﻧوﯾﻪ ﺗﺷﮐﯾل ﻣﯽآﺳﯾب اوﻟﯾﻪ و 
-ھﺎ اﯾﻔﺎ ﻣـﯽدر ﺗﺎ ﺧوردن ﭘﺮوﺗﺋﯾن ﻧﻘش ﻣﮫﻣﯽ راھﺎ PSH. آﺑﺷﺎر آﺳﯾب ﺛﺎﻧوﯾﻪ ﺑﻌد از ﺿﺎﯾﻌﻪ ﻧﺧﺎﻋﯽ اﺳت
ھﺎ از طﺮﯾق ﺗﻌﺎﻣل ﺑﺎ ﮐﺎﺳﭘﺎزھﺎ ﻣﺎﻧﻊ از آﭘوﭘﺗوز ﺳﻠول ﺗﺣت ﺷـﺮاﯾط ﻣﺧﺗﻠـف اﺳـﺗﺮس PSHﮐﻧﻧد. ھﻣﭼﻧﯾن، 
ﺧـﺗﻼﻻت اھـﺎی ﻋﺻـﺑﯽ و در ﮐﺎھش ﺗﺧﺮﯾب ﺳﻠول ھﺎPSHاﻟﻘﺎء ﻓﺎرﻣﺎﮐوﻟوژﯾک  ،ﺑﻧﺎﺑﺮاﯾنﺷوﻧد. ﺳﻠوﻟﯽ ﻣﯽ
ﻣﺎ ﻗﺑﻼ ﻧﺷﺎن دادﯾم ﮐﻪ ﺗﺮھﺎﻟوز ﺳطﺢ اﻟﺗﮫﺎب و اﺳﺗﺮس اﮐﺳـﯾداﺗﯾو را ﺑﻌـد اﺳت.  ﻣوﺛﺮ ICSﺑﻌد از  ﺣﺮﮐﺗﯽ
و  ۷۲ﺎی ﺷوک ﺣﺮارﺗﯽ ھﭘﺮوﺗﺋﯾن ھﺎیژن دھد. در اﯾن ﻣطﺎﻟﻌﻪ، اﺛﺮ ﺗﺮھﺎﻟوز را ﺑﺮ ﺑﯾﺎنﮐﺎھش ﻣﯽ ICSاز 
  ﺑﺮرﺳﯽ ﮐﺮدﯾم.ﻧﺮ ﺗﺮوﻣﺎﯾﯽ را در ﻣوش ﺻﺣﺮاﯾﯽ  ICSﺑﻌد از  ۳و ﮐﺎﺳﭘﺎز  ۰۷
اﺳـﺗﻔﺎده ﺷـد  ﮔﺮﻣـﯽ( ٠٥٢-٠٠٣ﺳﺮ ﻣوش ﺻﺣﺮاﯾﯽ ﻧـﺮ ) ٠٦ از در اﯾن ﻣطﺎﻟﻌﻪ، :اﺟرا روش
ھـﺎﯾﯽ ﮐـﻪ ﻓﻘـط ﺗﺣـت ﻻﻣﯾﻧﮐﺗـوﻣﯽ )ﻣوش ﺷمﻋﺑﺎرت ﺑودﻧد از ﮔﺮوه  ھﺎﮔﺮوه ﮐﻪ ﺑﻪ ﭼﮫﺎر ﮔﺮوه ﺗﻘﺳﯾم ﺷدﻧد.
ھﺎﯾﯽ ﮐﻪ ﺗﺣت ﻻﻣﯾﻧﮐﺗـوﻣﯽ و آﺳـﯾب ﻧﺧـﺎﻋﯽ ﻗـﺮار ﮔﺮﻓﺗﻧـد(، ﮔـﺮوه ﺣـﻼل )ﻣوش ICSﻗﺮار ﮔﺮﻓﺗﻧد(، ﮔﺮوه 
 ﻓﺮ ﻓﺳـﻔﺎت ﺳـﺎﻟﯾن ﺗﺰرﯾـق ﺷـد( و ﮔـﺮوه ﺗﺮھـﺎﻟوزﻣﯾﮐﺮوﻟﯾﺗﺮ ﺑﺎ ٦ﺑﻪ ﻧﺧﺎع آﻧﮫﺎ  ICSﭘس از  ھﺎﯾﯽ ﮐﻪ)ﻣوش
ﻣﯾﻠﯽ ﻣوﻻر ﺗﺰرﯾق ﺷد(. ﺳـﭘس  ۰۱ول ﺗﺮھﺎﻟوز ﻣﯾﮐﺮوﻟﯾﺗﺮ ﻣﺣﻠ ۶ﺑﻪ ﻧﺧﺎع آﻧﮫﺎ  ICSھﺎﯾﯽ ﮐﻪ ﭘس از )ﻣوش
ﻣﯾـﺰان  ،ﻧﺧـﺎع ﭘـس از ﺟـدا ﮐـﺮدن ﮐﺷـﺗﻪ ﺷـدﻧد، ﯽﯾب ﻧﺧـﺎﻋﭘـس از آﺳـ ۷و  ۳، ۱ﺣﯾواﻧﺎت در روزھـﺎی 
 دﯾده آﺳﯾب در ﺑﺎﻓت RCP emiT-laeRﺗوﺳط ﺗﮐﻧﯾک  ۳و ﮐﺎﺳﭘﺎز  07PSH، 72PSHھﺎی ژن ANRm
  اﻧدازه ﮔﯾﺮی ﺷد.
در ﺳـطﺢ  ۳و ﮐﺎﺳﭘﺎز  07PSH، 72PSHھﺎی ﻧﺷﺎن داد ﮐﻪ ﺑﯾﺎن ژن اﯾن ﻣطﺎﻟﻌﻪ ﻧﺗﺎﯾﺞ ﯾﺎﻓﺗﻪ ھﺎ:
ﺑـﻪ ﺑﻌد از آﺳﯾب ﻧﺧـﺎﻋﯽ  ۷و  ۳، ۱روزھﺎی  در ﺷمﻧﺳﺑت ﺑﻪ ﮔﺮوه  و ﺣﻼل ICS ھﺎی در ﮔﺮوه ANRm
 ھﺎدر ھﯾﭻ ﯾک از زﻣﺎن ICSھﺎی ﺣﻼل و ﺑﯾن ﮔﺮوه (. اﻣﺎp <۰/۱۰) ﻪ اﺳتاﻓﺰاﯾش ﯾﺎﻓﺗ طور ﻣﻌﻧﯽ داری
در ﺣﯾواﻧـﺎت  07PSHو  72PSHھﺎی ﯾک روز ﭘس از آﺳﯾب، ﺑﯾﺎن ژن .دﻣﻌﻧﯽ داری ﻣﺷﺎھده ﻧﺷ اﺧﺗﻼف
 ﺑﺮاﺑـﺮ، ۲/۶) ﻧﺳﺑت ﺑﻪ ﮔـﺮوه ﺣـﻼل ﻧﺷـﺎن داد ﻣﻌﻧﯽ داری اﻓﺰاﯾش ﻣﯾﻠﯽ ﻣوﻻر ۰۱ﺗﯾﻣﺎر ﺷده ﺑﺎ ﺗﺮھﺎﻟوز 
ﻣﻌﻧـﯽ وم و ھﻔﺗم ﺑﻌد از آﺳﯾب ﻧﺳﺑت ﺑﻪ ﮔـﺮوه ﺣـﻼل ﺑـﻪ طـور در روزھﺎی ﺳ ﺑﯾﺎن آﻧﮫﺎ اﻣﺎ(.  <p۰/۱۰۰
ﺑطـور ﻣﻌﻧـﯽ  ﺗﺮھـﺎﻟوز ﺗﯾﻣـﺎر ﺑـﺎ ،ﻋﻼوه ﺑﺮ اﯾن (.<p۰/۱۰۰ و <p۰/۱۰ﺑﻪ ﺗﺮﺗﯾب داری ﮐﺎھش ﯾﺎﻓت  )
 ﺷـددر ﻣﻘﺎﯾﺳﻪ ﺑﺎ ﮔﺮوه ﺣـﻼل  ICS ﺑﻌد از ھﺎھﻣﻪ زﻣﺎن در ۳ﮐﺎﺳﭘﺎز  ANRmداری ﺳﺑب ﮐﺎھش ﺳطﺢ 
ﺑﻌـد از  ۷و  ۳در روزھﺎی  ۳ﮐﺎﺳﭘﺎز  ANRmھﻣﭼﻧﯾن، ﻧﺗﺎﯾﺞ ﻣﺎ ﻧﺷﺎن داد ﮐﻪ ﮐﺎھش ﺳطﺢ  (.<p۰/۱۰)
  ﺗطﺎﺑق دارد. 07PSHو  72PSHھﺎی ﺑﺎ ﮐﺎھش ﺑﯾﺎن ژنآﺳﯾب 
 ۳و ﮐﺎﺳـﭘﺎز  07PSH، 72PSHھـﺎی ﺑﯾـﺎن ژن ھﺎی ﻣﺎ ﻧﺷﺎن داد ﮐﻪﯾﺎﻓﺗﻪ ﺑﺣث و ﻧﺗﯾﺟﻪ ﮔﯾری:
و  ۳ﮐﺎﺳـﭘﺎز  ANRmدرﻣـﺎن ﺑـﺎ ﺗﺮھـﺎﻟوز، ﺳـطﺢ  ﯾﺎﺑـد.اﻓـﺰاﯾش ﻣـﯽ ICSھﺎی ﺻﺣﺮاﯾﯽ ﺑﻌد از در ﻣوش
ھـﺎ ﭘـس از PSHﻋﺻﺑﯽ ﺗﺮھﺎﻟوز از طﺮﯾق اﻓـﺰاﯾش ﺑﯾـﺎن  ﺗوز را ﮐﺎھش داد. اﯾن اﺛﺮ ﻣﺣﺎﻓظتاﺣﺗﻣﺎﻻ آﭘوﭘ
ﻧﺷـﺎن داد ﮐـﻪ  ۳ھﻣـﺮاه ﺑـﺎ ﮐﺎﺳـﭘﺎز  07PSHو  72PSHھـﺎی آﺳﯾب ﺻورت ﮔﺮﻓت. اﻣﺎ ﮐـﺎھش ﺑﯾـﺎن ژن
ﺗـوان اﺳـﺎس، ﻣـﯽداده اﺳـت. ﺑـﺮ اﯾـن ﺗﯾﻣﺎر ﺑﺎ ﺗﺮھﺎﻟوز، ﻣﯾﺰان اﺳﺗﺮس ﺳﻠوﻟﯽ ﻧﺎﺷﯽ از ﺿﺮﺑﻪ را ﮐـﺎھش 
ﻣـد ﻧظـﺮ  ICSﺗﺮھﺎﻟوز را ﺑﻪ ﻋﻧوان ﯾک ﺗﺮﮐﯾب ﻓﺎرﻣﺎﮐوﻟوژﯾک ﺑﻪ ﻣﻧظور اﯾﺟﺎد ﯾک روﯾﮐﺮد درﻣـﺎﻧﯽ ﺑـﺮای 
  ﻗﺮار داد.
 ؛ ﭘـﺮوﺗﺋﯾن ﺷـوک ﺣﺮارﺗـﯽ۷۲ﺷـوک ﺣﺮارﺗـﯽ  ﭘـﺮوﺗﺋﯾنآﺳﯾب ﻧﺧﺎﻋﯽ؛ ﺗﺮھﺎﻟوز؛  :ﮐﻠﻣﺎت ﮐﻠﯾدی
 ؛ ﺑﯾﺎن ژن۳؛ ﮐﺎﺳﭘﺎز ۰۷
 
 
 
  
Abstract 
Background and Objectives: Traumatic spinal cord injury (SCI) consists of 
two neurological events including a primary and a secondary injury phase. 
Activation of heat shock proteins (HSPs) is a hallmark of secondary injury 
cascade after SCI. HSPs have putative roles in proper folding of proteins. 
They also inhibit apoptosis in different cells upon various cellular stresses 
by interfering with caspases. Accordingly, pharmacological induction of 
HSPs has been implicated in the reduction of neuronal loss and functional 
deficits in SCI. Previously, we showed that trehalose reduces the level of 
inflammation and oxidative stress following SCI. In the present study, we 
investigated the effect of trehalose on heat shock proteins 27 and 70 and 
caspase-3 genes expression after traumatic SCI in male rats. 
Methods: A total of 60 male rats (250-300 g) were subjects of this study 
which were divided into 4 groups including sham group (rats subjected to 
laminectomy), SCI group (rats received laminectomy and SCI), vehicle group 
(rats received SCI and 6 µl of phosphate buffer saline intrathecally) and 
trehalose group (rats received 10 mM trehalose intrathecally following SCI). 
Then, animals were sacrificed on days 1, 3 and 7 after injury.After removing 
the spinal cord, HSP27, HSP70 and caspase-3 genes transcripts were 
quantified in injured tissues via quantitative Real-Time PCR technique. 
Results: The results of this study showed that HSP27, HSP70 and caspase-3 
genes expression at mRNA level has increased significantly in SCI and 
vehicle groups compared to sham group at 1, 3 and 7 days after SCI 
(p<0.01). However, no significant difference was found between vehicle and 
SCI groups at any time points. HSP27 and HSP70 genes expression in 
animals treated with 10 mM trehalose showed a significant upregulation at 
1 day after injury when compared to vehicle group (2.6 fold, p<0.001). 
However, they were downregulated significantly on days 3 and 7 post-
trauma compared to vehicle group (p<0.01 and p<0.001, respectively). In 
addition, treatment with trehalose attenuated caspase-3 mRNA level at all 
times after SCI when compared to vehicle group (p<0.01). Furthermore, our 
results showed that the reduction in caspase-3 mRNA level on days 3 and 7 
after injury was consistent with downregulation of HSP27 and HSP70 genes 
expression. 
Conclusion: Our findings indicated that upregulation in HSP27, HSP70 and 
caspase-3 genes expression occurrs in rats after SCI. Treatment with 
trehalose reduced caspase-3 gene transcripts and likely apoptosis. This 
neuroprotective effect of trehalose was mediated via initial upregulation of 
HSPs following trauma. However, downregulation of HSP27 and HSP70 as 
well as caspase-3 genes expression indicated that trehalose treatment has 
attenuated trauma induced cellular stress. Therefore, trehalose may be 
considered as a pharmacological agent to develop a therapeutic strategy 
for SCI.   
Key words: Spinal cord injury; Trehalose; Heat shock protein 27; Heat shock 
protein 70; Caspase-3; Gene expression   
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